Expression of epidermal growth factor (EGF), its receptor, and related oncoprotein (erbB-2) in human pituitary tumors and response to EGF in vitro.
Recent data indicate that epidermal growth factor (EGF) is a potent mitogen to normal pituitary cells. Its receptor (EGFR or c-erbB-1), a cellular homologue of a viral oncoprotein erbB, is knonw to be overexpressed in many tumors, but little is known about the expression of EGF and EGFR in pituitary tumors. Immunocytochemical analyses of EGF, EGFR, and c-erbB-2 (an EGFR-related oncoprotein) were carried out on paraffin-embedded sections of 54 pituitary tumors. In sections from normal pituitary, EGF was localized mainly in the gonadotrophs and thyrotrophs. EGFR was detected in only 5-10% of the cells in all of the normal pituitary sections and was almost undetectable in all (34/34) of the hormone-secreting tumors (19 GH-, 9 ACTH-, 4 PRL- and 2 TSH-secreting tumors). However, in 16/20 of the samples from clinically nonfunctioning tumors, EGFR was markedly overexpressed. The EGFR found in these tumors and in the normal tissue was not the truncated form of the EGFR because all sections stained positively with monoclonal antisera to both the intra- and extracellular domains of the EGFR. EGF was coexpressed in the same NFT samples that stained positively for EGFR and was also found in 2/19 GH-, 2/4 PRL-, and 1/2 of TSH-secreting tumors. The expression of c-erbB-2 was detected in all normal tissue, all NFT, and about half of GH-secreting tumors. No correlation was found with clinical parameters other than tumor categories. Because the overexpression of structurally intact EGFR was confined to NFT, the response of the tumor cells to EGF in vitro was examined. The addition of 1 nM EGF to NFT-derived cells resulted in an increase in [3H]thymidine uptake to 237.5 +/- 19.8% (mean +/- SEM, n = 3) of the control value. EGF also stimulated EGFR messenger RNA levels, shown by Northern blot analysis. In contrast, the expression of glycoprotein hormone common alpha-subunit gene in the tumor cells was reduced by EGF, T3, and 17 beta-estradiol. The novel findings of overexpression of EGFR in most NFT combined with the in vitro response to EGF resulting in an increase in tumor cell growth, up-regulation of EGFR gene and suppression of hormone gene expression implicate a role for EGF and its receptor in the development and/or progression of NFT.